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2H7scFv-ig cDNA and predicted amino acid sequence; 

Hindi 1 1 { 2 H7 V s . Leader Peptide-* 



M D F Q V Q IF3F L L I SAS 
/•.AC: r~" « ft - - AG g : ft 



j2H7 V 5 ,-> 
V I I A R G Q I V L 
61 > \. 773TTCTC 

P G E K V T M T C R 
121 GGAGGGGAGA AGGTCAGAAT GAGTAGGAGG 



SQSP AIL SAS 

ASSS V S Y M H W 
>. CATCCACT 



BsnGAI 



Y Q Q K P G S S P K P W I Y APS N I. S 

1S1 TAG C AG C A G A AGGGAGGATG CTGGGCCAAA CCGTGGATTT ATGGCCCATG GAACCTGGCT 

S G V P A R F S G S G S G T SYS L T I 

241 TCTGGAGTCC CTGGTCGGTT GAGTGGCAGT GGGTCTGGGA GGTGTTACTG TGTGACAATC 

S R V E A E D A A T Y Y C Q Q W S F N P 

301 MCAGAGTGe AGGCTGAAGA TGCTGCCACT ------ ~ T G - TTTTAl! " v 

j (Gly, ; Ser) ; Linker 

PTFG A G T KLE LKGG G G S GGG 

22 6 1 GCGACGTTCG GTGCTGGGAG CAAGCTGGAG GTGAAAGGTG GGGGTGGGTC GGGGGGTGGT 



421 <. vA'AVoAv, I , v. ' vAG 

RPGA S V K MSG KASG Y T F T SY 
481 ' ~ - uT 1 — ^~ . 

It M H W VKQ TPR OGLE WIG A I Y 
541 A AT AT GC AC T GGGTAAAGCA GACACCTAGA CAGGGCCTGG AATGGATTGG AG C TAT T T A T 

V G ® G DTS YNQ KFKG K A T LT V 
60.1 G C AGG AAA T G GT G A TAG T TO CTAGAATCAG AAGTTCAAGG GCAAGGCCAC ACTGACTGTA 

DKSS S T A Y H Q LSSL T S E D S A 
661 . - - - •s « -m.- « 

VYFC ARV VYY S N S Y WYF D V W 
721 GTCTATTTCT GTGCAAGAGT GGTGTAGTAT AGTAACTCTT ACTGGTACTT CGATGTCTGG 

Fig. 1 
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Bell 

, ^. j human IgGl Be domain -> 

GfGT TVT VSO Q E P K SCO KTH 

, - — ac m 



TCP? CPA PEL LGGP SVF L F P 

841 ACA7GCCCAC CGTGGCC? - 7C CT 7CAGTCTT CGTCTT 

P K ? K D T L MIS R T P £ V T C V V V 

901 i y ~ ' ^\ - CA - kCCCCTG A ~ C C 

D V S H E .0 P E V K F N W Y V .0 G V E V 

961 , \^ ^ ^ - ~ ~~ T-T ~ G 

H M A K TKP REE Q Y 8 S TYR VVS 

\ * v ^AAGACMA.>< , JiSTACtta >T/\ TGTGG- i 

V L T V L H Q D W L H G K E Y K C K V S 

1081 GTCCTCACCG TCCGGCACCA GGACGGGGrG AATGGCAAGG AGTACAAGTG CAAGGTCTCC 



GQPE N N Y K T T 

1321 GCGCAGCCGG AGAACAACTA CAAGAGGACG 

F L Y S K L T V D K 

1381 TTCCTCTACA GCAAGCTCAC GGTGGACAAG 

C S V M H E A L H N 

1441 TGCTCCGTGA TGCATGAGGC TCTGCACAAC 

Xfoal 



P G K ■* 
1501 CC 'ATCT 



PPVL DSD GSF 

CCTGCCGTGC TGGACTCCGA CGGCTCGTTC 

S R W Q Q G H V F S 

&GCAGGTGGC AGCAGGGGAA CGTCTTCTCA 

HYTQ KSL 3 L 3 

CACTAGAGGC AGAAGAGCCT CTCCCTCTCT 



Fig. 1 (continued) 
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Production Levels of 2H7 scFvlg by Stable CHO Lines 

2H7scFvlg Standard Curve 
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LFE@ ~ i *a ( enrratlof 
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Fig. 2 
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SDS-PAGE Analysis of 
2H7 scFviGGI (SSS-S)H WCH2 WCH3 Protein. 




Fig.3 
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Complement Mediated B Cell Killing After Binding of 
CD20-targeted 2H7 scFvlGGI (SSS-S) H WCKH2 WCKH3: 



2H7scFv-lg Concentration 



RAMOS 

# live celis/toiai cells 



BJAB 

# live cells/total cells 



20 ug/ml + complement 




0.16 




0.07 


5 ug/ml + complement 




0.2 




N.D. 


1 .25 ug/ml + complement 




0.32 




0.1 


Complement alone 




0.98 




0.94 



"Viability was determined by trypan blue exclusion and is tabulated as the fraction of 
viable cells out of the total number of cells counted. 
**N.D. (not determined). 

Fig. 4 A 



Antibody-dependent cellular cytotoxicity (ADCC) mediated by 
2H7scFv-lgG1 (SSS-S)H WCH2 WCH3: 

14% I ! 



3% 



6%. 

o> i 
D 4% ' 

~0 | 
^ O0/_ 4 



0% 



Cells alone 



2H7scFv-lgG1 (SSS-S)H 
WCH3 WCH3 alone 

Treatment 
Fig. 4B 



2H7scFv-lgB1 (SSS-S)H 
WCH2 WCH3+Cel!s 
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Effects of Crosslinking of CD20 and CD40 Cell Surface 
Receptors on B Cell Proliferation: 



anti-CD20XL+ 
CD 154 



CD154 



anti~CD20 



anti~CD20XU 1 
CD154XL 



anti-CD20+ 
CD154XL 



anii~CD20+ 
CD154 



CD154XL 



T- t- CJ 



CRM INCORPORATED 
(counts per minute) 



Fig. 5 
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2H7-CDI54 L2 cDNA and predicted amino acid sequence: 

Hindlll KcoX j2H? V s , Leader Peptide -» 

MDF Q V Q I F S F L L I S A 
I T . T"" I - A >- ? T " 

j2H7 V 5 , ~» 

PGEK V T M T C R A S 3 S V S Y M H W 
121 CGAGGGGAGA AGGTCAGAAT GACTTGCAGG GCCAGCTCAA GTGTAAGTTA CATGC AC TGG 

Bar All 



Y Q Q K PG3 S P K P W X * APS NLA 

181 TACCAGGAGA AGGCAGGATC CTCCGCCAAA CCCTGCATTT ATGCCCGATC CAACCTGGCT 

S G V ? A R F 3 G S G S G T SYS L T I 

241 TCTGGAGICC CTGCTCGGTT CAGTGGCAGT G GGTC TGGG A CCTCTTACTC TCTCACAATC 

3 R V E A E D A A T Y Y C Q Q W S F N P 

30;: - v ~ "-r 7 ~~^„.,~-^ , "TTAICCCA 



541 AATATGCACG GGGGAAAGCA GACAGCTAGA CAGGGCCTGG AATGGATTGC AGCTATTTAT 

V G G DTS Y H Q K F K G K A T LT V 

6G1 CCAGGAAATG GTGATAGTTC CTACAATCAG AAGT7CAAGG GCAAGGGCAC ACTGACTGTA 

0 K S S ST A YMQ L3SL TSE 03A 

661 u TGACATCTGA &GACTCTGCG 

VYFC A R V V Y Y S N S Y V? Y F D V 8 

AG ~~ - - ~ ~ - - XC«7G 



Fig. 7 A 
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| human CD154/ajnino acid 4 8~> 
Bel/Bam hybrid sits 

781 TGAT CC C - AA 

R N L H EOF V F M K T I Q R C J* T G E 
841 V* -\-\,v^ "\T «. ^-r- " , " •. " v^vcc 

Be 1 1 

DIML N K E ETK K E M S F E M QKG 
C T " ' &CAAAGA GGAGACGA&G AAA6AAAACA G &AAT GCAAA? 

Bell 

D Q N ? Q I A A H V I S E A S S K T T S 
1021 GAT C AGAATC CTCAAATTGC GGCACATGTC ATAAGTGAGG CCAGCAGTAA AACAACATCT 

VLQVJ A E K G Y 'i T M S N N L V TLE 
1051 GTGTTACAGT GGGCTCGOAAA A GG AT AC ? A C AC C AT G AG C A ACAAGTTGGT AACCCTGGAA 

N G K Q LTV K R Q G L Y Y I Y A Q V T 
1141 < AAA - AAAA 1C2AA ACTCTAT? A - a.AGTCA 



f c s n r e a s s q a p f i a s l c l k 

1201 ttctgticca atcgggaagc ttcgagtcaa gctccattta tagccagcct ctgcctaaag 

3 p g r f £ r ill r a a n f r s s a k 

12 61 - t:.:t: itgcaa atacccacag ttccgccaaa 

pcgq q s i rlg gvfe lqp gas 

1321 _ < - — . - A AC fcGGTGCTTO 

Ncol 



V F V M VTD PSQ VSHG TGE T S F 
1351 - v ~w 



GGCTTACTCA AACTGGAGl'G ATAATCTAGA 



Fig, 7 A (continued) 
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b - I \ r I >!-> i < f < - j - - i - - : 

Hindlll i^col 

-~~]2H7 V:. Leader ?epAlde~> 

M 0 F O V O I F S F L L I S 



PGEK V T M TCR A S 3 S V S Y Ml 
121 CCAGGQGAGA AG11GACAAT GAGTTGGAGG GCCAGGAGGA GTG1AAGTTA CATGd 



Y Q Q K PG3 S P K P W I Y APS NLA 
181 TACCAGGAGA AGCCAGGATG CTGCCGGAAA CCCTGGATTT ATGCCCCATG CAACGTGGCT 

S G V ? A P. F 3 G S G S G T SYS L T I 
241 TCTGGAGICC GTGCTCGGTT CAGTGGGAGT GGGTC TGGG A CCTCTTAGTC TCTCACA&'fC 

3 R V E A E D A A T Y Y C Q Q W S F N P 
30;: - v ~ --7 7 ~~^„.,~-^ , "TTArCCG^ 



541 AATATGCAGA GGG1AAAGGA GAGAGGTAGA GAGGGG'JTGG AATGGATTGG AGGTATTTAT 

V G G DTS Y H Q K F K G K A T LT V 

60.1 CCAGGAAATG GTGATAGTTC CTACAATCAG AAGT7CAAGG GCAAGGGCAC ACTGACTGTA 

0 K S S ST A YMQ LSSL TSE 03A 

661 u TGACATCTGA &GACTCTGCG 

VYFC A R V V Y Y S N S Y V? Y F D V 

721 kAGA - ~ ~ - - XA«7G 



Fig.7B 
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[human GDIS 4 /amino acid 108 -> 
Bel /Bars hybrid site 



G T G T T V T VSD PENS FEM Q K G 
781 GGCACAGGGA CCAOGGTCAC CGTCVCTGAT CC&GAAAACA GCTTTGAAA? GCAAAAAGGT 

Bell 

D Q K P Q I A A H V 1SEA S 5 K TTS 
84.1 \ < > TTGC GGCA ~ ~T G \C TCT 

VLQW A £ K G Y Y T M S K N £> V TLE 

901 ^ ■ . ^ ~ - ^ ~Gi _~G^ 

N G K Q L T V K R Q G L Y Y I Y A Q V T 
961 * GT TAAAAGACAA GGACT' 1 s < <*AGT ? 

Mindlll 



F C S N R E A S S Q A P F I A S L C L K 
1021 TTCTGTTCCA ATCGGGAAGG TTCGAGTCAA GCTCCATTTA TAGCCAGGGT CTGCCTAAAG 

SPGR F £ R ILL R A A K T H S S A K 
1061 TCCCCCGGTA GATTCGAGAG AATCTTACTC AGAGCTGCAA ATACCCACAG TTCCGCCAAA 

P C 6 Q Q S I H L G G V F E LOP G A S 
1141 CCTTGCGGGC AACAATCCAT TCACTTGGGA G GAG T ATT T G AATTGCAAGC AGGTGCTTGG 

Keel 



V F V N V T D 9 S Q V S H G T G F T S F 
' - ' ' *\ TCCAAGCCAA G7GAGC 

Xhol Xbal 



G L L K L E * * 
12 61 - VTAATC'I 



Fig. 7B (continued) 
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Simultaneous Binding of 2H7scFv-CD154 
Fusion Proteins to CD20 and CD40 




+BlottthCI>IO%+FE-SA 



Fig. 8 
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induction of Apoptosis Measured by Binding of 
Annexin V after incubation with 2H7scFv-CD154 



BRIGHTNESS 




.control supernatant 2H7scFv-CD154 supernatant 



Fig. 9 
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Proliferation of T51 B Cell Line After incubation with 
2H7-CD154 S4 or 2H7 scFv-CD154 L2 constructs 



25000 h 



omcMtoo o m cm to o 

tO CNJ r- tO <N r- 

2H7-CD154 S4 2H7-CD154 12 

Fusion Protein 



Fig. 10 
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Schematic Representation of 2H7 scFvig fusion proteins 



2H7 scFvIgG (SSS-S)H WCH2 WCH3 

OR 2H7 scFvlgGI (SSS-S)H P238SCH2 WCH3: 

2H7 scFv 



Human lgG1 CH2-CH3 



[ CHS 


| CH2 


I H I 


Vh 


T 


/ 


| CHS 

' 


I CH2 




Vh 


=2 



/ 



[asp-gly r seKgiy 4 ser} ? J 
peptide linker 



2H7 scFv-lgAH G1-WCH2 WCH3: 
Human lgG1 CH2-CH3 



2H7 scFv 




CH3 



CH2 



CH3 



i- C\( O OO c!> 4 ,J> O fi 'lA^fj) 

^ si!' 



* -Cys in hinge region 
| =ADCC and FcR binding 
t ^Complement Fixation 



I PASPSPTPPTSPSPTPPTSPVPQD 



Fig. 11 
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Fig. 12 
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ADCC Activity of Cytox B (2H7 scFvlg) Constructs 




0 25 50 75 

Effector:Target Ratio 



2H7 scFvigGI (SSS-S)H P238SCH2 WCH3 
~*~ 2H7 scFvigGI (SSS-S)H WCH2 WCH3 

2H7 scFv IgA WH lgG1 WCH2 WCH3 
-•- RITUXIMAB 

CELLS ALONE (W/O AB) 



Fig. 13 
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CDC of Cytox B (2H7 scFvlg) Constructs 




Fig, 14 
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2H7 (anti-CD20) scFv igG1 (SSS-S)H WCH2 WCH3 
In Vivo Half Life 
Anti-CD20 2H7 scFV lgG1 (SSS-S)H WCH2 WCH3 
Standard Curve 
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Day 
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Fig. 15 
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B Cell Depletion in macaques mediated by Cytox B20 
(2H7 scFv !gG1 (SSS-S)H WCH2 WCH3) Construct 




-7 0 1 3 7 8 10 14 28 49 

Days After injection 



• CytoxB20 injections of 6mg/kg yields 3 week B-cel! depletion 

• 3-4 day half-life in vivo 

• CD20 saturation in lymph node B-ceils at d14 

• No first dose effects 

• No anti-chimeric antibody development 



Fig. 16 
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Production Levels of HD37 scFvig by CHO Cell Lines 

Standard Curve of HD37 scFvig Derivative 
Binding to B Cells 




0.01 0.10 1.00 10.00 

Concentration (ug/ml) 

— HD37scFv IgA WH !gG1 WCH2 WCH3 

— H037scFv !gG1 (SSS-S)H WCH2 VVCH3 



Clone/Isolate Mean LFE at 1:1 00 


Estimated Concentration 


BufkHD37scFv 






IgAWH IgGl WCH2WCH3 


11.2 


> 60 ug/ml 


1B2 


10.4 


>50 ug/ml 


6C5 


10.5 


>50 ug/mi 


481 


8.6 


>40 ug/ml 


BulkHD37scFv 






lgG1 (SSS-S)HWCH2WCH3 


10.9 


> 50 ug/mf 
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10.6 


> 50 ug/ml 


3F3 
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>40 ug/ml 


3D9 


11.1 


> 60 ug/ml 



Fig. 17 
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Production of L6 scFvlg by CHO Cells 

L6 scFvlg Standard Curves 

300 
250 
200 

SJJ 

b 150 
c 

| 100 
50 
0 

0.001 0.01 0.1 1 10 

Concentration (ug/ml) 

— L6scFv IgA WH igG1 WCH2 WCH3 

— L6scFv igG1 (SSS-S)H WCH2 WCH3 



Construct Mean LFE 1:20 Estimated Concentration 

L6scFv IgA WH 
lgG1 WCH2 WCH3 51.1 
unamplified CHO sup 
L6scFv igG1 (SSS-S)H 

WCH2 WCH3 23 0 

unamplified CHO sup 



Fig. 18 
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ADCC Activity of 2H7 scFviG, G28-1 scFvlg, and HKD37 
scFvlg Constructs 
ADCC Activity of scFvs Targeted to B Cell Antigens 
A - 2H7 (anti-CD20) scFv Derivatives 

80 
70 
60 
50 
40 
30 
20 
10 
0 









-2H7 scFv igG1 

(SSS-S)H WCH2 WCH3 
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*• No Antibody 
(PBMC+Targets) 

















32:1 16:1 8:1 

Effector;Target Ratio 
B. G28-1 (anti-CD37) scFv Derivatives 
70 




32:1 16:1 8:1 

EffectorTarget Ratio 
C. HD37 (anti-CD 19) scFv Derivatives 



32:1 16:1 8:1 
EffectorTarget Ratio 



- G28-1 scFv SgG1 
(SSS-S)H 
WCH2 WCH3 

-G28-1scFv igA 
WH !gG1 
WCH2 WCH3 
No Antibody 
(PBMC+Targets) 



' HD37 scFv 
SgG1 (SSS-S)H 
WCH2 WCH3 

-HD37 scFv igA 

WH igG1 

WCH2 WCH3 
"No Antibody 

(PBMC+Targets) 



Fig. 19 
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ADCC Activity of L6 scFv Ig Constructs 

ADCC Activity of L6scFvig Constructs with 2981 Targets 

60 — — 




50:1 25:1 12.5:1 

EffectonTarget Ratio 



-*~L6 scFV lgG1 (SSS-S) H ^Murine L6 Mab 

WCH2 WCH3 
~*~L6 scFV IgA WH tgG1 

WCH2 WCH3 -x- Natural Kiiling 



Fig. 20 
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SDS-PAGE Analysis of L6 and 2H7 
scFvlg Fusion Proteins. 

Non-Recfuead Racfuaacl 




F/g. 21 



Serial No. 10/566,409 
Docket No. 91 0180.40 102USPC 
Inventors). JetYrex A. Ledbetter et al, 
"REPLACEMENT SHEET" 



SDS-PAGE Analysis of G28-1 and HD37 
scFvlg Fusion Proteins. 




Fig. 22 
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Llama Tails Binding Assay with CD20 CHO Cells 




1 10 
Concentration (ug/ml) 



100 



-+ — 2H7 scFv lama lgG1 WH WCH2 WCH3 
-* - - 2H7 scFv llama lgG2 WH WCH2 WCH3 
- 2H7 scFv llama lgG3 WH WCH2 WCH3 
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2H7 scFvlg Llama Tails binding Assay with CD20 CHO Cells 




0 10 20 30 40 

CONCENTRATION (ug/ml) 



- -o- - 2H7 scFv (llama) fgG1 WH W CH2 W CH3 

— « 2H7 scFv (llama) fgG2 WH W CH2 W CHS 

2H7 scFv (llama) lgG3 WH W CH2 W CHS 
— 2H7 scFv (llama) fgG1 (SSS-S)H WH W CH2 W CH3 
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ADCC Assay with BJAB Targets 
and Human PBMC Effectors 



100 




Effector : Target Ratio 

-^No Ab 
-~bs — Rituximab 

-A™ 2H7 scFv llama igG1 WH W CH2 W CH3 
~*~2H7 scFv llama lgG2 WH W CH2 W CH3 
-*~~2H7 scFv llama lgG3 WH W CH2 W CH3 
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ADCC Assay with BJAB Ceils 
And Llama PBMC Effectors 
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50 100 
Effector: Target Ratio 



150 



- No AB 

- Rituxsmab 

-2H7 scFv llama lgG1 WH WCH2 WCH3 

- 2H7 scFv llama !gG2 WH WCH2 WCH3 

- 2H7 scFv llama lgG3 WH WCH2 WCH3 
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Complement Mediated Cytotoxicity Against Reh 
Ceil Lines Expressing Surface ScFvlg Constructs 



Reh anti- 
CD152scFvl. 

a) Reh anti- 
5 CD28scFvlg 
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Reh anti- 
CD40scFvlg 

Reh anth 
CD20scFvlg 
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lg Constructs and Nomenclature: 



Name Identifier 


Hinge Sequence 


CH2 Sequence 


CH3 Sequence 


lilgGi (CCC-P)H 
WCH2 WCH3 


IgGlWTHinge 
(CCC-P) 


Wild Type CH2 


Wild Type CH3 


hhjGl (SSS-S)H 
WCH2 WCH3 


IgG i Mutant 

Hinge 

(SSS-S) 


Wild type CH2 
(IgGi) 


Wild iypeCH3flgGl) 


VHL11.S 
hlgGl (SSS-S)H 
WCH2 WCH3 


IgGi Mutant 

Hinge 

(SSS-S) 


Wild type C 11 2 
(IgGi) 


Wild type CHS (IgGi) 


IgGl(SSC-S)H 
WCH2 WCH3 


IgGi Mutant 

Hinge 

(SSC-S) 


Wild typeCH2 
(IgGi) 


Wild type CH3 (IgGi) 


IgGi (SCS-S)H 
WCH2 WCH.3 


IgG! Mutant 

Hinge 

(SCS-S) 


Wild type CH2 
UgGU 


Wild type CH3 (IgGi) 


IgGi (CSS-S)H 
WCH2 WCH3 


IgG i Mutant 
Hinge (CSS-S) 


Wild type CH2 
(IgGi) 


Wild type CH3 (IgGi) 


IgGi (SSS-S)H 
P238SCH2WCH3 


IgGi Mutant 

Hinge 

(SSS) 


Mutant CH 2 

(IgGi) 

Pro-»Ser238 


Wild type CH 3 (IgGi) 


IgAWHhlgGJ 
WCH2 WCH3 


IgA Hinge 


Wild type CH2 
(IgGi) 


Wild type Cm (IgGi) 


IgA WH IgA 
WCH2WCH3 


IgA Hinge 


Wild typeCH2 
(IgA) 


Wild type CH3 (IgA) 


IgA WH IgA 
WCH2T4CH3 


IgA Hinge 


Wild type CH 2 
(IgA) 


Truncated CH3 (IgA) 
Missing 3 aa at COOH 
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CDC Activity of CTLA4ig Fusion Proteins against 
Reh and Reh CD80 Transfecied Ceiis 



CTLA4 lgG1 (SSS-S)H 
■E P238S CH2 WCH3 
| pius C 

|- CTLA4 igG1 (SSS-S)H 
I P23SS CH2 WCH3 
« noC 



CTLA4 igG1 WH WCH2 
WCH3 no C* 



CTLA4 igG1 WH WCH2 
VVCH3 plus C 
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B. ADCC Mediated by CTLA4 higG1 (SSS-S)H 
P238SCH2 WCH3 




- Reh + CTLA4 
hiGG1 (SSS- 
S)H P238SCH2 
WCH3 



4 6 
Effector: Target Ratio 




C. ADCC '/eddied bv CTLA4 hlgG1 
SSS-SjH WCH2 WCH3 



EffectonTarget Ratio 
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-+-2H7 scFv hlgG1 (CCC~P)H WCH2 WCH3 
-*-2H7 scFv higG1 (CSS-S)H WCH2 WCH3 
-4-2H7 scFv hlgG1 (SCS-S)H WCH2 WCH3 
-*-2H7 scFv HlgG1 (SSC-S)H WCH2 WCH3 
-£H7 scFv VH L11S higG1 (CCC-P)H WCH2 WCH3 



Fig. 34 



Serial No. 10/566,409 
Docket No. 91 0180.40 102USPC 
Inventor(s): Jeffrey A. Ledbetter ei al, 
"REPLACEMENT SHEET* 



Immunoblot Analysis of protein immunoprecipitates 
from COS transfections of 2H7 scFvlg Constructs 




Fig. 35 



Serial No. 10/566,409 
Docket No. 91 0180.40 102USPC 
Inventor(s): Jeffrey A. Ledbetter ei al, 
"REPLACEMENT SHEET" 



Binding to CD20 CHO cells by constructs 
That link anti-CD20 scFv to IgA Fc Domains 




Brightness 
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Titration of CO20 Specific scFvlg Constructs 
for ADCC Activity Using Whole Biood Effectors 




—2H7 scFv lgG1 (CCC-P)H WCH2 WCH3 
-*-2H7 ScFv igG1 (SCS-S)H WCH2 WCH3 
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ADCC ASSAY OF ANTI-CD20 CONSTRUCTS WITH ALTERNATIVE TAILS 
(WHOLE BLOOD EFFECTORS/BJAB TARGETS) 

80 j 




DILUTION OF WHOLE BLOOD 



-*~2H7SCfv h)gG1 (SSS-S)H WCH2 WCH3 
-*~2H7 scFv IgA WH WCH2 T4CH3 
~^2H7 scFV h!aG1 (SCS-S)H WCH2 WCH3 
-*~2H7 wcFv hlgG1 (CCC-P)H WCH2 WCH3 
Effectors Only 
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ADCC Assay of Anti-CD20 scFvlG Constructs 
Using Different Effector Populations Against BJAB Targets 

A. PMBC effectors/BJAB targets 



03 




Effector: Target Ratio 
— *— 2H7 scFV hlgG1 (SSS-S)H WCH2 WCH3 
"-»- 2H7 scFv IgA WH WCH2 T4CH3 

Effectors Oniy 



B. Whole Blood effectors/BJAB Targets 

50 • 




Dilution of Whole Blood 
2H7 scFv hlgG1 (SSS-S)H WCH2 WCH3 
2H7 scFv IgA WH WCH2 WCH3 
Effectors Only 
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Immunobfot of 2H7 scFv Ig constructs from COS 
Transfections (1 ul/wei!) compared to a Concentration Standard 




Fig. 40 
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Expression of anti-mouse CD 137 (1D8) scFv-higG1 (SSS-S)H 
P238SCH2 WCH3 On the surface of panned 
Ag104-1D8 Transfected Tumor Cells 




Briahtness 
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Coomassie Stained SDS-PAGE Gel of 2H7 scFv Ig Constructs 
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ADCC mediated by 2H7 scFvlg derivatives by human PBMC 
effector cells against Bjab targets 




20 -I 

- — t 

10 1 gg= = $ = % — 

0 -I < r— 

0 25 50 75 

EffectorrTarget Ratio 



2H7 scFv higG1 (SSS-S)H 


h*~2H7 scFv hlgG1 (SSS-S)H 


P238SCH2 WCH3 


WCH2 WCH3 


-^2H7 scFvhfgAWH lgG1 


-•- RiTUXIMAB 


WCH2 WCH3 




-*~ CELLS ALONE (W/O AB) 
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Cell surface expression of anti-human CD3 G19-4 scFv hlgG1 
(SSS-S)H P238SCH2 WCH3-hCD80TM/CT on Reh and T51 Cells. 

Reh anti-CD3 (G19-4) scFv hlgG1 (SSS-S)H 
P238SCH2 WCH3~hCD80TM/CT 




Brightness 



T51 G19-4 scFv higG1 (SSS-S)H 
P238SCH2 WCH3-hCD80TM/CT: 




log Brightness 
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Targeting of Cytotoxicity to Transfected Cell Lines 
by Surface expression of CD3 scFvig 

Cytotoxic activity of resting PBMC towards transfected Reh celis 
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Binding of 5B9, a mouse anti-human CD137 scFv hlgG1 
(SSS-H) WCH2 WCH3 to stimulated human PBMC 




Brightness 



Goat anti-human IgG FITC 
5B9 Hybridoma supernatant -t GAM' IgG- FITC 

— 5B9scFvMgG l (SSS-S)H WCH2 WCH3 
COS supernatant i GAB IgG FITC 
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Effect of V H L1 1S Mutation on CytoxB20 
2H7 scFv h!gG1 (SSS-S)H WCH2 WCH3 Protein Expression 
A. Standard Curve: 2H7VH-L11S-lgG1 (SSS-S)H WCH2 WCH3 

70 | 




0 4 ■ • 1 

10 1 0.1 0.01 0.001 

Concentration (ug/m!) 

B. CHO supernatant Brightness and Estimation of 
Protein concentrations from Standard Curve: 

CHO done name 

4F2 4F5 3E5 6B11A 2B8A 

Mean LFE 

1/100 71.7 40.6 31.5 99.7 101.5 

1/500 27.1 12.4 11.2 40.8 43 



approx 

cone, 600 225 125 1000 1250 

ug/m I 
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Production Levels of 2H7scFV VHL11S hlgG1 
(SSS-S)H WCH2 WCH3 
from CHO Clone Culture Supernatants 

Standard Curve Supernatant from 
purified 2H7scFvlg CHO clone (1 0 u!) 
* J hlgG1 (SSS-S)H 

| | WCH2 WCH3 J & g cq 

II 8 4 2 1 ug 0 § § % <# 

(kDa) 



185 
98 



52 — 
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Immunoblot of G28-1 scFvig Derivatives 



Purified G28-1 
{11/6/01} 
SCFv IgGI {SSS-S)H 
WCH2 WCHC3 



G28-1 SCFv 
higG1 (SSS-S)H 
WCH2WCH3 
1 ui/weil 



Purified G28-1 G28-1VHL11S 
(1 1/6/01 ) scFv higG1 (SSS-S)H 
scFv hlgG1 (SSS-S)H WCH2 WCH3 
WCH2 WCH3 1 ui/weii 
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Binding of 2H7 scFvig Constructs with Altered 
Hinges and CH3 domains to CD20 CHO Cells 

200 , 




0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 
Concentration (ug/ml) 



♦ 2H7 scFv VH L11S h!gGl 

(SSS-S)H WCH2 WCH3 

— ■ — 2H7 scFv higG1 (SSS~S)H 
WCH2 Y407ACH3 

~~*r- 2H7 scFv hlgG1 (SSS-S)H 
WCH2 WCH3 

2H7 scFv higG1 (CSS-S)H 
WCH2 WCH3 

- * - . 2H7 scFv higG1 (CCC-P)H 

WCH2 WCH3 

- -» - 2H7 scFv hlg61 (SCS-S)H 

WCH2 WCH3 

~ + - 2H7 scFv hlgGI (CSC-S)H 
WCH2 WCH3 
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ADCC Activity of 2H7 scFvlg Constructs Against 
BJAB Targets and PBMC Effectors 




Effector:Target Ratio 



-+-2H7 scFv higG1 (CCC-P)H WCH2 WCH3 
^~2H7 scFv h!gG1 (CSS-S)H WCH2 WCH3 
-*-2H7 scFv htgG1 (SCS-S)H WCH2 WCH3 
-0-2H7 scFv h!gG1 (CSC-S)H WCH2 WCH3 
~*^2H7 h!gG1 scFv (SSS-S)H WCH2 WCH3 
-*~2H7 scFv higG1 (SSS-S)H WCH2 Y407ACH3 
-0 2H7 scFv hlgA WH WCH2 WCH3 
"^Natural Killing 
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Complement Activity of 2H7 scFvlg Constructs 
with Ramos Target Cells 



2H7scFv h!gG1(SSS-S)H 
WCH2 Y407ACH3 

2H7scFvh!gGl (CSS-S)Hb 
WCH2 WCH3 1 

2H7scFv hlgG1 (SCS-S)H i 
WCH2 WCH3 1 

2H7 scFv hlgG1 (CCC-P)H | 
WCH2 WCH3 I 

2H7 scFv VHL11s1 
hlgG1(SSS-S)H WCH2 V 
WCH3[ 

2H7scFv hlgG1 (CSC-S)H 
WCH2 WCH3 
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Binding of 2H7 scFvlg Derivatives to CD20CHO Ceils 

FSTC anti-hiqG 



A. H No fusion protein 

B. M 2H7 scFv higE CH2CH3CH4 

C. □ 2H7 scFv hlgA WH WCH2 WCH3 

D. B 2H7 scFv hlgG (SSS-S)H WCH2 WCH3 
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2H7 scFv VHL11S human IgE (VVCH2 WCH3 WCH4) 
Binding to CD20 CHO at 30 ug/mi 
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Binding Data for COS derived a-CD20 (2H7) scFv VHL11S 
mig E (WCH2 WCH3 WCH4) and 
mlgA (WH WCH2 WCH3) Tailed Molecules 



Binding of 2H7 VHL11S murine constructs to CD20 CHO Cells 
3 




10 987654321 
Dilution of Culture Supernatant 

— • — 2H7 scFv VHL11S mlgE (WCH2 WCH3 WCH4) 
2H7 scFv VHL1 1 S mlgA (WH WCH2 WCH3) 
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2H7 scFv hlgG1 
(SSS-S)H P238SCH2 WCH3 



HPLC Profiles of 2H7 scFvig Constructs 
Size Standards: 670 158 44 17 1.35 



2H7 scFv WgG1 
(CSS-S)H WCH2 WCH3 



300 



2H7 scFv hlgG1 
(SCS-S)H WCH2 WCH3 



2H7 scFv hlgG1 

(SSS-S)H WCH2 (Y407A)CH3 



300 



injection Point (t 0 ) 
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HPLC Profiles of 2H7 scFvlg Constructs 
Size Standards: 670 158 44 17 1.35 

I III! 



A 100, 
2H7 scFv hlgG1 
(SSS-S)H WCH2 WCH3 

300, 



2H7 scFv htgG1 
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h!gG1 WCH2 WCH3 



injection Point (t,) Time After Injection 



Fig. 61 



Serial No. 10/566,409 
Docket No. 91 0180.40 102USPC 
Inventor(s): Jeffrey A. Ledbetter ei al, 
"REPLACEMENT SHEET" 



HPLC Profiles of 2H7 scFvlg Constructs 
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Binding of Purified Proteins from COS Supernatants 
To CD20 CHO cells: 
Differential Effects of CH3 Mutations on Binding 
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Binding of FITC conjugated 2H7 scFv VHL11S hlg Proteins to 
CD20 CH0 Ceils 
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Nonreducing SDS-PAGE on Protein A-Puhfied Lots 
of 2H7 scFv VHL1 1S hlg Constructs (10 ug/!ane) 
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ADCC Activity of 2H7 scFv VHL11S higG1 (CSC-S)H WCH2 WCH3 from 
CHO and Lec13-CHO transient transfections 
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CD16(ED)hlgG1 (SSS-S)H P238S CH2 WCH3 high and 
Low affinity alleles expressed as soluble molecules 
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Binding of soluble CD16-FITC high and Sow affinity fusion proteins 
to 2H7 scFV VHL11S hlgG1 (CSC-S)H WCH2WCH3 or 
(SSS-S)H (P238S)CH2WCH3 on CD20CHO Targets 




0 i 1 

0.1 1 10 

CD16 FITC (ul) 



2H7 scFv VH L11S hlgG1 (CSC-S)H WCH2 WCH3 + (high) 
2H7VHL11ShlgG1 (SSS-S)H P238SCH2 WCH3 + (high) 
2H7 scFv VH L11S higG1 (CSC-S)H WCH2 WCH3 + (low) 
-*- 2H7 scFv VH LUShlGI (SSS-S)H P238SCH2 WCH3 + (low) 



Fig. 69 



Serial No. 10/566,409 
Docket No. 91 0180.40 102USPC 
Inventor(s): Jeffrey A. Ledbetter ei al, 
"REPLACEMENT SHEET" 



Binding of FiTC Labeled, Recombinant Human 
CD16(ED) extracellular domain -Ig Fusion Protein to 
CytoxB Deriva tives on CD20 CHO Ceils 
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Expression of surface displayed SMIPs links 
modified cDNAs with the altered fusion proteins 
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CD37 mAbs and scFvlg Induce Apoptosis 
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Binding of CytoxB37G SMIPs to B Cell Lymphoma Ceil Lines 
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AnnexinV-Pi Staining of Ramos Ceils Incubated 24 hours with CD37 SMiPS 
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Thymidine Incorporation (Growth Inhibition) in Ramos 
B-ceSIs after a 48 Hour Incubation with anti-CD37 SMIPS 
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Complement Mediated Killing of Ramos Ceils by CD37 SMIPs 



100' 
90 
80 
70 
60- 
50 
40 
30 
20 
10' 



CytoxB20G CytoxB37G CytoxB37G 
(CSS)H (SSS)H (SSC)H 

SMIP 



C only 



□C'+SMIP 
SNo C 



Fig. 83 



Serial No. 10/566,409 
Docket No. 910IS0.40I02USPC 
Inventors): Jeffrey A. Ledbetier et al. 
"REPLACEMENT SHEET" 



ADCC Activity of CD37 SMIPs Against Ramos Targets 
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